Purpose While the burdens and rewards of cancer caregiving are well-documented, few studies describe the activities involved in cancer caregiving. We employed a social-ecological perspective to explore the work of cancer caregiving for longterm colorectal cancer (CRC) survivors with ostomies. We focused on healthcare management, defined here as the ways in which informal caregivers participate in healthcare-related activities such as managing medical appointments and information, obtaining prescriptions and supplies, and providing transportation to obtain healthcare services. Methods This ethnographic study included 31 dyads consisting of long-term CRC survivors (>5 years postsurgery) and their primary informal caregivers. Survivors were members of integrated healthcare delivery systems. We interviewed participants using in-depth interviews and followed a subset using ethnographic methods. Medical record data ascertained survivors' cancer and medical history.
Results
We classified families into a matrix of healthcare management resources (high vs. low) and survivors' healthcare needs (high vs. low). We found that patients' healthcare needs did not always correspond to their caregivers' management activities. CRC survivors with high needs had more unmet needs when caregivers and survivors differed in the level of caregiver involvement they desired or regarded as optimal. This discrepancy was particularly evident in nonmarital relationships. Conclusions As cancer survivors age and grow in number, it becomes increasingly important to understand how informal caregivers support survivors' well-being. Framing healthcare management as a component of caregiving provides a useful perspective that could facilitate future research and interventions to support survivors, particularly those with significant sequelae from their cancer treatment.
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Background and purpose
While there are 11.4 million cancer survivors in the USA, healthcare providers have limited evidence on how to manage the care of survivors living with long-term and late effects of cancer and its treatment [1] . And despite the major contribution of family caregivers in managing the health and healthcare of loved ones [2] [3] [4] [5] [6] , researchers are only beginning to document these efforts [7] , especially for those who no longer receive acute cancer treatment.
To fill these gaps in the literature, we employed a socialecological perspective to understand the work of cancer caregiving for long-term colorectal cancer survivors with ostomies [8] . This approach differs from psychologically oriented studies that frame caregiving as a form of stress [9, 10] . Socialecological theorists in the field of gerontology study how physical and social environments shape individuals' aging, functional status, and health. In particular, Lawton's conceptualization of the person-environment fit suggests that the proximal environment (family and household) will impact how the sequelae of cancer treatment manifest as disabilities [11] [12] [13] [14] [15] [16] [17] .
Social ecology theory is well-suited to assessing colorectal cancer (CRC) survivors with ostomies and their caregivers. CRC survivors with permanent ostomies wear a pouch system that adheres to the skin around the stoma to collect fecal waste continuously. Managing an intestinal ostomy requires pouch emptying from one to many times per day. Individuals with ostomies also must periodically remove and change the skin barrier or entire appliance. Ostomy care requires time, consistent routines, the ability to see the stoma, manual dexterity, good cognitive functioning, and physical stamina and balance. Often, ostomies require clothing modifications to avoid constrictions on the pouch system from waistbands or tightly fitted clothing. Many people with ostomies also experience profound changes in social roles, expectations, and relationships [18] .
Ostomy management may pose barriers to caregiver involvement and healthcare utilization. Our research sought to elucidate the role of informal caregivers in meeting the healthcare needs of CRC survivors with ostomies. This paper explores how caregiving relationships, activities, and survivors' level of need for help can promote or inhibit caregivers from taking an active role in managing CRC survivors' healthcare and ostomy-related needs. Building upon Janzen's concept of "therapy management" [6] and Schumacher et al.'s transactional model [19] of family caregiving, which includes navigating the healthcare system as one of caregiving's key processes, we define "healthcare management" as the ways in which informal caregivers help with tasks such as managing medical appointments and information, obtaining prescriptions and supplies, helping with daily medications, and providing transportation to obtain healthcare services (Table 2) . We focused on healthcare management to elucidate how the social environment shapes treatment-related sequelae among this group of cancer survivors.
Methods
We used qualitative research methods to capture participants' experiences with caregiving activities using in-depth, semistructured qualitative interviews along with ethnographic fieldwork with a subset of families undergoing health and caregiving transitions. While we primarily drew from the interviews for this paper, we also used notes from the ethnographic fieldwork to validate interview findings.
The Institutional Review Boards (IRBs) at Kaiser Permanente Northwest (KPNW) and Kaiser Permanente Northern California (KPNC) approved this study and its activities. We obtained written informed consent from all participants and removed identifying information from transcripts and field notes to protect confidentiality.
Setting and recruitment
We identified potential survivor-caregiver dyads by searching tumor registries and administrative databases to recruit longterm colorectal cancer survivors with ostomies. Participants were members of KPNC or KPNW. Interview questions were designed to explore caregiving through a social-ecological lens, including questions about the home environment, health history, work and finances, the quality of family and caregiving relationships, and personal values. We also conducted interviews in patients' homes so that we could directly observe the home environment and any particular areas (such as restrooms) that made ostomy care or other basic activities easy or difficult. We enrolled 31 of the 105 eligible survivor/ caregiver pairs (29.5 %). Recruitment methods are detailed elsewhere [8] .
Measures
All participating dyads completed a baseline interview comprising open-ended questions and fixed-choice questions on social and demographic characteristics. We constructed the Charlson-Deyo Comorbidity index from inpatient and outpatient ICD-9-CM codes during the 12 months before we interviewed participants [20] .
Data collection
Three PhD-level ethnographers and one research assistant collected the data. Two-person teams interviewed cancer survivors and caregivers in their homes, with the exception of one dyad we interviewed at a clinic. The research team developed a semistructured interview guide to increase consistency across interviews while allowing individual experiences to emerge [21, 22] . Interviews lasted approximately 1 h and were digitally recorded.
Data analysis
We transcribed, de-identified, and entered all baseline interview data into a qualitative dataset managed with NVIVO8 software. Using a template to highlight issues relating to the physical and social environment, pairs of researchers summarized information relating to caregiving and ostomies to represent each family's key challenges. We then employed a grounded theory approach [23, 24] to construct a codebook of themes relating to ostomies and caregiving. We applied these themes to all baseline interviews. After transcripts were coded, a second researcher reviewed coding to assure reliability. Discrepancies were resolved through discussion among the authors.
We also conducted "axial coding" to understand specific themes in more detail. This report focuses on the theme we labeled "caregiver in healthcare." Our findings on caregiver roles and healthcare management activities emerged from this iterative, analytic process [23, 25, 26] .
Types of healthcare management
All caregivers participated in some form of healthcare management. We categorized caregivers as providing either high management or low management of survivors' healthcare by listing all healthcare management activities the caregivers in our sample performed (Table 1) . Caregivers who engaged in high management (N=20) performed a wide range of activities, including participating in appointments and medical decisions, ordering supplies, and managing non-ostomy health concerns. Low-management caregivers (N=11) had a more limited role that included medication and supply management, contacting healthcare providers, and driving survivors to appointments. This care excluded medical decision-making and participating in in-person interactions with providers. Highmanagement caregivers performed all activities of lowmanagement caregivers.
We examined the sociodemographic characteristics of dyads with high vs. low management caregivers and found no apparent patterns. Our next analytic step explored the relationship between caregivers' healthcare management and survivors' healthcare needs. We generated reports showing excerpts with the "co-morbidity" code, reviewing them for the level and type of healthcare need. We also reviewed each survivor's Charlson-Deyo score from medical records data. Because survivors told us about health problems that were not reflected in their Charlson-Deyo score, we categorized survivors as having either high or low healthcare needs after combining the qualitative data from the "co-morbidity" report along with the Charlson-Deyo score. We defined high healthcare needs as having at least one health problem in addition to the ostomy that impeded functioning and wellbeing and low healthcare needs as having stable health and few or no co-morbidities that impeded functioning.
Using "matrix coding," we explored interrelationships between healthcare management and healthcare needs. We used categories resulting from previous analyses to construct a matrix of characteristics that distinguished the caregiving dyads. Describing the content of each cell in the matrix helped identify patterns or new themes that emerged from a samplewide overview of the data [27, 28] . We describe the characteristics, challenges, and adaptations according to the matrix of high/low healthcare management vs. high/low healthcare needs below.
Results

Sample characteristics
The 31 dyads span living situations, income levels, and caregiving relationships. Most dyads (71 %) were cohabitating spouses, and most caregivers (71 %) were women. Nonspousal caregivers included children, daughters-in-law, and friends (Table 2) .
High healthcare needs/high healthcare management (n=16) These survivors were characterized by multiple comorbidities beyond ostomy care that required caregiver assistance. Survivors in this group had Charlson-Deyo comorbidity scores that ranged from 0 to 6, and all but three survivors had a comorbidity score between 3 and 6. Survivors reported difficulties with mobility and balance (12) , hearing (4), vision (4), ongoing cancer (5), hernias (3), chronic conditions like Parkinson's or diabetes (6) , chronic pain (6), heart attack/stroke (4), and depression (1). In many cases, these survivors viewed ostomy care as the "least" of their health-related concerns. This group also had numerous arrangements for receiving care. Six survivors had received or were receiving some form of paid assistance. Several additional families anticipated the need for future paid caregiving. All caregivers in this group participated in most, if not all, of the healthcare management activities (Table 3) . These caregivers described their healthcare management activities as ongoing and consistent since the survivors' cancer diagnosis. Almost all caregivers who were spouses (11/13) were also involved in ostomy care. In contrast, none of the nonspousal caregivers helped with ostomy care, even though two of the three lived with the survivors.
In each of the 13 spousal dyads in this group, both survivor and caregiver generally agreed on the need and desire for caregiver involvement. This group viewed caregiving as part of the marriage commitment and a continuation of previous participation and support in each other's health. Spousal dyads acknowledged and accepted the need for collaboration maintained through open and honest communication. These participants also stressed the importance of teamwork in addressing healthcare needs. There was a distinct lack of discussion about the need for privacy or independence.
The three nonspousal dyads had a number of similarities to the spousal dyads, including the caregivers' commitment to assisting survivors. Survivors generally wanted assistance, and all members of the nonspousal dyads recognized the survivors' ongoing need for help. The main difference between spousal dyads and nonspousal dyads in this group was in their appraisals of the caregiving relationship. In spousal dyads, caregiving was viewed as mutually rewarding, noninvasive, and concordant with social roles. In nonspousal dyads, survivors expressed concerns about maintaining independence and privacy, as well as feeling resentful or guilty about caregiving.
Low healthcare needs/high healthcare management (n=4) Survivors in this group ranged from 0 to 2 on the CharlsonDeyo scale. While they reported health issues like hearing loss, declining vision, lymphedema in legs, and hernia, they characterized themselves as having generally good health. Even so, caregivers engaged in most, if not all, activities. All caregiving relationships were long-term family relationships, including spousal relationships and one dyad consisting of a daughter caregiver and her survivor mother.
Appraisals of caregiving roles varied among this group. Spouses felt that their participation was an extension of their marital partnership, duties, and roles. They also felt that participation was an expression of concern for their spouses' well-being. Everyone in this group expressed a desire to collaborate. The caregivers wanted to assist survivors, and the survivors expressed a complementary need for caregiver involvement. Mutual acceptance of ostomy and related care needs facilitated these partnerships, along with survivors not requiring privacy in relation to the caregiver. Concern for the survivors' ability to navigate the healthcare system also influenced many of these caregivers' high level of involvement. Caregivers felt that the survivors did not always understand all healthcare issues discussed at medical appointments and would not accurately relay the information. The one nonspousal dyad in this group expressed similar views.
In this group, while assistance with healthcare management activities was not necessary, both survivors and caregivers desired it. This attitude also extended to a range of personal care and household management tasks. High healthcare needs/low healthcare management (n=5)
This group included only one spousal dyad. Co-morbidities were high, both as reported by dyads and as measured by Charlson-Deyo comorbidity scores (two survivors had scores under 3; three survivors' scored 5-6). All survivors had impaired mobility. Other health problems included difficulties with diabetes, breathing problems, mental health conditions, obesity, chronic pain, and congestive heart failure. Notably, the three survivors in this group with the highest levels of comorbidity lived alone or with a caretaker in a household where many other residents had high healthcare needs. No caregivers in this group provided ostomy care. In this group, caregivers' healthcare management roles were limited and included driving to appointments or "checking in" on the survivor from time to time. In the spousal dyad, the caregiver had health problems that posed significant barriers to being involved in healthcare management for her husband, which were compounded by a difficult relationship. Both survivors and caregivers in the three other dyads where family members provided caregiving voiced concerns about privacy and independence. Caregivers caring for parents expressed a desire to maintain their parents' privacy or hesitancy in negotiating privacy issues. These caregivers expressed anxiety and tension regarding the dual roles of being both a child and caretaker of a parent.
Healthcare management barriers in this group centered on notions of independence, autonomy, privacy, and the delineation of boundaries in the caregiving relationship, as well as limitations on caregivers' ability to be involved because of their own health problems.
Low healthcare needs/low healthcare management (n=6) These survivors viewed themselves as high functioning, independent, and competent, but reported problems with vision, arthritis, and postoperative hernias that required caregiving. Their Charlson-Deyo scores ranged from 0 to 2, indicating fairly good health status. Caregivers in this group included four wives, one husband, and one daughter-in-law. Caregivers participated in healthcare management by ordering ostomy supplies or driving survivors to medical appointments, but not making or attending those appointments. Caregivers described being more involved during survivors' recovery from cancer surgery and said their healthcare management roles declined as the survivors recovered and adjusted to life with ostomies. Caregivers played a limited and episodic healthcare management role and only occasionally engaged in additional caregiving activities. Caregivers concerned with privacy and autonomy. Caregivers desire to maintain survivors' privacy and dual roles.
Low needs/high management (N=4) Low needs/low management (N=6) Comorbidity status
Generally healthy, issues such as hearing loss and declining vision.
Low-vision impairment, arthritis, post-op hernias.
Caregiver participation All long-term family relationships. Caregiver engaged in most, if not all, healthcare needs.
More involved earlier during recovery. As the patient recovered participation declined. Episodic management during worse health.
Relationship issues
Mutual acceptance of ostomy and needed care facilitated relationship.
Open communication facilitated relationship. Family tension complicated care for one dyad. Privacy Survivors did not express need for privacy.
Appraisal of caregiving
While not necessary, care was desired by survivor and caregiver. Spouses felt care was extension of marriage. Other relatives felt it was an expression of concern.
Three of the five spousal dyads felt positive about low management.
Spousal caregivers in this group were employed full-time. Three of five spousal dyads positively appraised the relatively low level of healthcare management in their relationships. Both survivor and caregiver saw the survivor as independent, competent, and high-functioning. As a result, these dyads expressed no need for caregiver involvement in healthcare management and reported having an open, honest, and communicative relationship characterized by sharing decisionmaking and information.
Two spousal dyads expressed less agreement about the role of the caregiver. The survivor in one dyad wanted more support, but an established "routine" of being independent for many years posed a barrier to getting assistance from her husband. The survivor found it challenging to alter this established pattern and did not report asking for more help from her husband even though she wanted it. The survivor's husband, on the other hand, expressed a willingness to assist more in providing care, but had not altered his role-he assumed his wife had no need for increased assistance because she had not asked him for more help. In the other spousal dyad, the caregiver wanted to be more involved in her husband's healthcare because he had negative healthcare experiences that occurred during, and immediately after, ostomy surgery. The survivor, on the other hand, considered himself very capable and competent and did not want his wife to "over-manage" his healthcare.
In the nonspousal dyad with similar results, the survivor lived alone and described herself as very independent. The caregiver, a daughter-in-law, expressed concern that the survivor did not always understand or relay information from doctor appointments. The daughter-in-law felt that the survivor needed more assistance, but also felt that it was not welcome or appreciated. Tensions over issues unrelated to the survivor's healthcare management also appeared to play a role in their different views regarding healthcare management.
Discussion
As cancer survivors age and increase in number [29, 30] , understanding the roles of informal caregivers in supporting survivors' physical, social, and emotional well-being will become increasingly important. Survivors have many unique healthcare needs, including managing the sequelae of cancer treatment and monitoring for cancer recurrence. Living with an intestinal ostomy may entail ongoing or periodic difficulties that can be mitigated with the help and management of an informal caregiver. The socioecological perspective we employed highlights how the proximal physical and social environments in which caregiving activities take place can mitigate or exacerbate functional capacity and well-being. Elsewhere, we have described how managing ostomyrelated skin complications involves both direct provision of physical care and navigation of diverse healthcare resources, such as visiting ostomy nurses and acquiring new types of ostomy equipment, as well as consulting with surgeons, dermatologists, and primary care providers [8] . In this analysis, we explored a broader range of healthcare management activities. We found that healthcare management activities, which entail more cognitive work than direct physical care, can similarly span the home and healthcare settings, and are shaped by physical and social characteristics of individuals, living arrangements, relationships, and role expectations.
Our findings are consistent with studies that show how informal caregivers can act as healthcare managers to facilitate prompt and appropriate healthcare, especially when care recipients have high healthcare needs [2, 3] . While all caregivers in our study engaged in healthcare management, their activities were clustered into high or low levels of activity. High levels were characterized by more direct involvement in healthcare communication and management activities such as doctor visits and ostomy care.
Limitations
This study's limitations include our inability to draw quantifiable conclusions from this analysis. We also did not focus on caregivers' healthcare needs. Another limitation is that we did not study CRC survivors who were living in nursing homes, assisted living facilities, or adult foster care homes. Healthcare management for cancer survivors who are not living independently is an important topic for future exploration. Despite these limitations, our paper addresses the need for novel frameworks to articulate the processes underlying cancer caregiving [31] . Our findings and analytic framework should be further explored in other cancer survivor populations.
Implications for research and practice
The matrix of healthcare management resources (high vs. low) and survivors' health care needs (high vs. low) revealed patterns of benefits, conflicts, and unmet needs. The most salient findings for healthcare providers and researchers focus on the centrality of dyadic roles and relationships in shaping informal caregivers' participation in healthcare management activities. Our findings suggest that CRC survivors had more unmet healthcare management needs when they differed with caregivers on the desired level of assistance. Low healthcare management was also found in families with strong desires to maintain boundaries of privacy and autonomy. These issues were less common, but not absent, in married/partnered dyads. While this was a satisfactory arrangement in some families, it nonetheless resulted in suboptimal healthcare coordination. Other families found that strong boundaries and discrepancies in desired involvement led to resentment and dissatisfaction.
Families' placement in the matrix of needs vs. management activities suggests different possibilities and priorities for intervention. Low needs/low management dyads were characterized by survivors and caregivers acting individually and not communicating with each other about plans, worries, or needs. Healthcare providers could encourage discussion about planning for increased caregiving support if health crises or further declines occurred. We found few potential difficulties in low needs/high management families. Consequently, these families may be better positioned to address future health challenges. High needs/high management families may have limited capacity to increase caregiving resources in times of crisis, and they may face challenges sustaining their level of caregiving over time. High needs/low management families in our study seemed at highest risk for poor outcomes, emotional difficulties, and limited capacity to manage any further health declines. These families who would likely benefit most from increased support from social work, nursing, or other supportive interventions.
Janzen's [32] and Schumacher's [19] descriptions of helpseeking and caregiving highlight the fluidity of relationships and roles that define caregiving as a process rather than a static trait. Our findings reinforce this view of caregiving activities and relationships as they affect healthcare management. Caregiver responsibilities and roles are sometimes in flux or transitory, depending on the patients' and caregivers' functioning. Cancer survivors are similarly juggling the implications of their role as "patient" or sick person, a welldocumented balancing act with implications for relationships, social status, and help-seeking [33] . The emotional strain experienced by some families in our study was often due to this interplay of social and cultural contexts. Understanding these difficulties in terms of role conflicts (as opposed to personal shortcomings) could allow a productive and nonjudgmental dialogue among providers, social workers, nurses, case managers, and family members.
Healthcare providers involved in teaching caregivers generally focus on survivors' physical needs. Other needs-emotional, knowledge, and financial-are often unmet [34] [35] [36] . Our findings illustrate the importance of assessing the nature of the dyad relationship, the nature and amount of survivors' healthcare needs, and caregivers' interest in and ability to manage these needs, as well as caregivers' involvement in communication and healthcare decisions. With this information, clinical care could be tailored to survivor needs and the caregiver role. Healthcare management needs could include the practical issues of appointment management, transportation, and providing supplies and medications, as well as communication about care, goals, and problems. Finally, it is important to note that while our findings and other studies [37] demonstrate the benefits of partner or spousal caregiving, such relationships cannot be relied on for adequate caregiving. Moreover, because patient and caregiver healthcare needs and resources can change, repeated assessment is warranted to plan for appropriate and safe survivorship care [38, 39] . Having a social worker assist in this assessment and provision of support may be an efficient way to connect needs with available resources [36] .
